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(54) Digital television tuner 

(57) A first switching means (4) is provided between 
a tuning circuit (2) and a digital processor (3), and open- 
ing and closing means (6) is provided between a gain 
control terminal (28) and the digital processor If a digital 
television tuner of the present invention receives a dig- 
ital television signal method, the digital television tuner 
not only makes the first switching means Input a first in- 
termediate frequency signal, outputted from the tuning 
circuit, to the digital processor, but also makes the open- 



ing and closing means supply a first gain control voltage 
to the gain control terminal. If this turner receives an an- 
alog television signal analog method, the digital televi- 
sion tuner not only makes the first switching means lead 
a second intermediate frequency signal, outputted from 
the tuning circuit, to an output terminal of the second 
Intermediate frequency signal, but also makes the open- 
ing and closing means prevent the first gain control volt- 
age from being supplied to the gain control terminal. 
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Description 

[0001] The present invention relates to a digital tele- 
vision tuner receiving a television signal in a digital 
method, and in particular, to a digital television tuner that 
can receive also a television signal in an analog method. 
[0002] Figure 2 is a block diagram for explaining a 
conventional digital television tuner Here, a digital tel- 
evision tuner 21 comprises a tuning circuit 22 and a dig- 
ital processor 23. A tuner input terminal 21a receives 
not only a television signal in a digital method (herein- 
after, this is called a digital television signal) but also a 
television signal in an analog method (hereinafter, this 
is called an analog television signal). The tuning circuit 
22 comprises a gain control amplifier 22a, a mixer 22b, 
and a local oscillator (not shown). Then, any one of the 
digital television signal and analog television signal that 
are inputted to the tuner input terminal 21a is selected 
inside the tuning circuit 22. After the selected signal is 
amplified by the gain control amplifier 22a, the selected 
signal is frequency-converted into an intermediate fre- 
quency signal in the mixer 22b by being mixed with a 
local oscillation signal outputted from the local oscillator, 
and is outputted. 

[0003] Therefore, the tuning circuit 22 outputs an in- 
termediate frequency signal based on the digital televi- 
sion signal (hereinafter, this is called a digital IF signal) 
or an intermediate frequency signal based on the analog 
television signal (hereinafter, this is called an analog IF 
signal). Here, a gain control terminal 22c to which a con- 
trol voltage for controlling the gain of the gain control 
amplifier 22a is supplied is provided in the tuning circuit 
22. This gain control terminal 22c is connected to a gain 
control voltage input terminal 21 b of the digital television 
tuner 21. 

[0004] A transfer switch 24 is provided between the 
tuning circuit 22 and digital processor 23. The transfer 
switch 24 has a common terminal 24a and two switched 
terminals 24b and 24c. The common terminal 24a is 
connected to an output terminal of the tuning circuit 22, 
and one switched terminal 24b is connected to an input 
terminal of the digital processor 23. In addition, another 
switched terminal 24c is connected to an analog IF sig- 
nal output terminal 21c provided in this digital television 
tuner 21. 

[0005] In addition, if the digital television tuner 21 re- 
ceives a digital television signal, the common tenninal 
\ \ 24a of the transfer switch 24 Is connected to one 
I I switched terminal 24b, and a digital IF signal from the 
\ j tuning circuit 22 is Inputted to the digital processor 23. 
; ; Furthermore, if the digital television tuner 21 receives 
\ \ an analog television signal, the common tenninal 24a of 
I ' thj3 transfer switch 24 is connected to another switched 
\ "terminal 24c, and an analog IF signal from the tuning 
l^., circuit 22 is outputted to the analog IF signal output ter- 
:£ minal 21c. 

v.? ;[0b06] In addition, the digital processor 23 comprises 
i': ^ ^a gain control voltage generator 23a, a mixer 23b, an 



analog-digital converter 23c, and a local oscillator (not 
shown). The gain control voltage generator 23a gener- 
ates a first gain control voltage (AGC1). This first gain 
control voltage (AGC1) changes within the range of 

5 about 5.5-0 volts, becomes large when a level of the dig- 
ital television signal is low, and becomes small when 
high. In addition, the digital IF signal is frequency-con- 
verted into a frequency of several MHz in the mixer 23b 
by being mixed with a local oscillation signal from the 

10 local oscillator. Furthermore, the digital IF signal fre- 
quency-converted is converted into a digital signal (D) 
by the analog-digital converter 23c to be outputted to a 
tuner output terminal 21 d. The first gain control voltage 
(AGC1) is supplied to the gain control terminal 22c of 

15 the tuning circuit 22 through a register 25 to control the 
gain of the gain control amplifier 22a. 
[0007] In addition, a power supply voltage is supplied 
from a power supply terminal 21 e to the tuning circuit 
22 and digital processor 23. 

20 [0008] On the other hand.^if an anafog television sig- 
nal is received with using the above-described digital 
television tuner 21, an analog processor 26 that is pro- 
vided separately from the digital television tuner 21 is 
used. In addition, a power supply voltage that is different 

25 from the power supply voltage supplied to the power 
supply terminal 21 e of the digital television tuner 21 is 
supplied to the analog processor 26. Furthermore, a sig- 
nal input terminal of the analog processor 8 is connected 
to the analog IF signal output terminal 21c of the digital 

30 television tuner 21 . This analog processor 26 comprises 
a gain control voltage generator 26a, and a demodulator 
26b, generates a second gain control voltage (AGC2) 
from the gain control voltage generator 26a, and further 
outputs a picture signal (V) and an audio signal (A) that 

35 are demodulated by the demodulator 26b. The second 
gain control voltage (AGC2) also changes within the 
range of about 5.5-0 volts, becomes large when a level 
of the analog television signal is low» and becomes small 
when high. 

40 [0009] The second gain control voltage (AGC2) out- 
putted from the analog processor 26 is supplied to the 
gain control voltage input terminal 21b of the digital tel- 
evision tuner 21 through a register 27. Then, the second 
gain control voltage (AGC2) supplied to the gain control 

^5 voltage input terminal 21 b in the digital television tuner 
21 is supplied to the gain control tenninal 22c of the tun- 
ing circuit 22. Owing to this, the gain of the gain control 
amplifier 22a of the tuning circuit 22 Is controlled when 
the analog television signal is received. 

so [0010] In the conventional construction described 
above, even at the time of receiving an analog television 
signal, the power supply voltage is supplied to the digital 
processor 23, and hence the digital processor 23 is in 
an operating state. Therefore, the local oscillation signal 

55 is generated by the local oscillator in the digital proces- 
sor 23. Hence, this local oscillation signal interferes the 
operation of the analog processor 26 by directly plung- 
ing into the analog processor 26 via a space. In addition. 
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this local oscillation signal is inputted to the analog proc- 
essor 26 via a line where the register 25 supplying the 
first gain control voltage (AGC1) to the tuning circuit 22 
is provided and via a line where the register 27 supplying 
the second gain control voltage (AGC2) to the tuning 
circuit 22 is provided. In consequence, this local oscil- 
lation signal similarly interferes the operation of the an- 
alog processor 26, which is a problem of the conven- 
tional digital television tuner. 

[001 1] In addition, when an analog television signal is 
received, a digital IF signal is not inputted although the 
power supply voltage from the power supply terminal 
21 e is supplied to the digital processor 23. Therefore, 
the first gain control voltage (AGC1 ) from the gain con- 
trol voltage generator 23a of the digital processor 23 be- 
comes the maximum value (nearly 5.5 volts). Hence, 
even It the second gain control voltage (AGC2) from the 
analog processor 26 becomes low since a level of the 
analog television signal becomes large, the first gain 
conlrol vollage (AGC1) thai is a high voltage is super- 
imposed on the gain control terminal 22c of the tuning 
circuit 22 through the register 25. Therefore, the con- 
ventional digital television tuner has another problem 
that, since the voltage at the gain control terminal 22c 
bccomcG higher than the second gain control voltage 
(AGC2) accurate gain control cannot be performed. 
[0012] Then, a digital television tuner of the present 
invention provenis the disturbance of the local oscilla- 
tion signal which is outputted from the digital processor 
23. and also avoids the Influence of the first gain control 
voltage (AGCl ). which is outputted from the digital proc- 
essor 23. to the second gain control voltage (AGC2). 
[0013] In order to solve above problems, the digital 
television tuner of the present invention comprises: a 
tuning circuit that has a gain control amplifier amplifying 
a television signal in a digital method and a television 
signal in an analog method, and a gain control terminal 
to which a gain control voltage for controlling the gain 
of the gain control amplifier is inputted, and outputs a 
first intermediate frequency signal based on the televi- 
sion signal in the digital method or a second intermedi- 
ate frequency signal based on the television signal in 
the analog method; a digital processor outputting a first 
gain control voltage by processing the first Intermediate 
frequency signal: an output terminal of an analog Inter- 
mediate frequency signal to which an analog processor 
outputting a second gain conlrol voltage by processing 
the second inlermediate frequency signal is connected; 
and a gain control voltage input terminal to which the 
second gain control voltage from the anabg processor 
is supplied, wherein first switching means is provided 
between the tuning circuit and the digital processor; 
wherein opening and closing means is provided be- 
tween the gain control terminal and the digital proces- 
sor; wherein, if the digital television tuner receives a tel- 
evision signal in the digital method, not only the first 
switching means inputs the first intermediate frequency 
signal, which is outputted from the tuning circuit, to the 



digital processor, but also the opening and closing 
means supplies the first gain control voltage to the gain 
control terminal; and wherein, If the digital television tun- 
er receives an analog signal in the analog method, not 
5 only the first switching means leads the second inter- 
mediate frequency signal, outputted from the tuning cir- 
cuit, to the output terminal of the analog intermediate 
frequency signal, but also the opening and closing 
means prevents the first gain control voltage from being 
10 supplied to the gain control terminal. 

[0014] Preferably, a digital television tuner of the 
present invention prevents a power supply voltage from 
being supplied to the digital processor If the digital tele- 
vision tuner receives a television signal in the analog 
15 method. 

[0015] Preferably a digital television tuner ot the 
present invention is characterized in that the tuning cir- 
cuit has a first power supply terminal for supplying a 
power supply voltage to the tuning circuit, a second pow- 
20 er supply terminal for supplying a power supply voltage 
to the analog processor, and second switching means, 
that, if the digital television tuner receives a television 
signal in the digital method, the second switching means 
supplies the power supply voltage, supplied to the first 
25 power supply terminal, to the digital processor, and that, 
if the digital television tuner receives a television signal 
in the analog method, not only the second switching 
means leads the power supply voltage, supplied to the 
first power supply terminal, to the second power supply 
30 terminal, but also the second switching means prevents 
the power supply voltage from being supplied to the dig- 
ital processor. 

[0016] Embodiments of the present invention will now 
be described by way of example only, with reference to 
35 accompanying diagrammatic drawings in which: 

Figure 1 is a block diagram for explaining a digital 
television tuner of the present invention; and 
Figure 2 is a block diagram for explaining a conven- 
"^0 tional digital television tuner 

[0017] Figure! is a block diagram for explaining a dig- 
ital television tuner of the present invention. Here, a dig- 
ital television tuner 1 comprises a tuning circuit 2 and a 
45 digital processor 3. A tuner input terminal la receives not 
only a television signal in a digital method (hereinafter, 
this Is called a digital television signal) but also a televi- 
sion signal in an analog method (hereinafter, this is 
called an analog television signal). The tuning circuit 2 
so has a gain control amplifier 2a, a mixer 2b, a local os- 
cillator (not shown), and the like. Then, any one of the 
digital television signal and analog television signal that 
are inputted to the tuner input terminal la is selected in- 
side the tuning circuit 2. After the selected signal is am- 
ss pllfied by the gain control amplifier 2a, the selected sig- 
nal is frequency-converted into an intermediate frequen- 
cy signal in the mixer 2b by being mixed with a local 
oscillatbn signal from the local oscillator, and is output- 
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ted. 

[0018] Therefore, the tuning circuit 2 outputs an inter- 
mediate frequency signal based on the digital television 
signal (hereinafter, this is called a digital IF signal) or an 
intermediate frequency signal based on the analog tel- 
evision signal (hereinafter, this is called an analog IF sig- 
nal). Here, a gain control terminal 2c to which a control 
voltage for controlling the gain of the gain control ampli- 
fier 2a is supplied is provided in the tuning circuit 2. This 
gain control terminal 2c is connected to a gain control 
voltage input terminal 1 b of the digital television tuner 1 . 
[0019] First switching means 4 is provided between 
the tuning circuit 2 and digital processor 3. The first 
switching means 4 has a common terminal 4a and two 
switched temiinals 4b and 4c. The common terminal 4a 
is connected to an output terminal of the tuning circuit 
2, and one switched terminal 4b is connected to an input 
terminal of the digital processor 3. In addition, another 
switched terminal 4c is connected to an analog I F signal 
output terminal 1 c provided in this digital television tuner 
1. 

[0020] In addition, if the digital television tuner 1 re- 
ceives a digital television signal, the common terminal 
4a of the first switching means 4 is connected to one 
switched terminal 4b, and a digital IF signal from the tun- 
ing circuit 2 is inputted to the digital processor 3. Fur- 
thermore, if the digital television tuner 1 receives an an- 
alog television signal, the common terminal 4a of the 
first switching means 4 is connected to another switched 
terminal 4c, and an analog IF signal from the tuning cir- 
cuit 2 is outputted to the analog IF signal output terminal 
1c. 

[0021] In addition, the digital processor 3 comprises 
a gain control voltage generator 3a, a mixer 3b, an an- 
alog-digital converter 3c. and a local oscillator (not 
shown), and generates a first gain control voltage 
(AGC1 ) from the gain control voltage generator 3a. This 
first gain control voltage (AGC1) changes within the 
range of about 5.5-0 volts, becomes large when a level 
of the digital television signal is low, and becomes small 
when high. In addition, the digital IF signal is frequency- 
converted into a frequency of several MHz in the mixer 
3b by being mixed with a local oscillation signal from the 
local oscillator. Furthermore, the digital IF signal fre- 
quency-converted is converted into a digital signal (D) 
by the anabg-dlgital converter 3c to be outputted to a 
tuner output terminal Id. The first gain control voltage 
(AGC1 ) is supplied to the gain control terminal 2c of the 
tuning circuit 2 through a register 5 and opening and 
closing means 6 to control the gain of the gain control 
amplifier 2a. This opening and closing means becomes 
open if the digital television tuner receives an analog 
television signal, and becomes close if a digital televi- 
sion signal. 

[0022] In addition, a first power supply terminal le and 
a second power supply terminal If are provided In the 

digital television tuner 1 . A power supply voltage is sup- 
plied from the external to the first power supply terminal 



le. The power supply voltage supplied to the first power 
supply terminal le is directly supplied to the tuning circuit 
2 and is supplied to the digital processor 3 through sec- 
ond switching means 7. The second switching means 7 
5 has a common terminal 7a, and two switched terminals 
7b and 7c. The common terminal 7a is connected to the 
first power supply terminal le, and one switched terminal 
7b is connected to the digital processor 3. In addition, 
another switched terminal 7c Is connected to the second 
10 power supply terminal If. In this second switching 
means 7, the common terminal 7a is connected to one 
switched terminal 7b and the power supply voltage is 
supplied to the digital processor 3 if the digital television 
tuner 1 receives the digital television signal. Further- 
75 more, if the digital television tuner 1 receives the analog 
television signal, the common terminal 7a is connected 
to anther switched terminal 7c and the power supply 
voltage is outputted to the second power supply terminal 
1f. 

[0023] On the other hand, if an anatog television sig- 
nal is received with using the above-described digital 
television tuner 1 , an analog processor 8 that is provided 
separately from the digital television tuner 1 is used. In 
addition, a power supply voltage is supplied from the 
second power supply terminal If of the digital television 
tuner 1 to the analog processor 8. In addition, an analog 
IF signal is inputted from an analog IF signal output ter- 
minal 1c of the digital television tuner 1. This analog 
processor 8 comprises a gain control voltage generator 
8a and a demodulator 8b, generates a second gain con- 
trol voltage (AGC2) from the gain control voltage gen- 
erator 8a. and further outputs a picture signal (V) and 
an audio signal (A) that are demodulated by the demod- 
ulator 8b. The second gain control voltage (AGC2) also 
changes within the range of nearly 5.5-0 volts, becomes 
large when a level of the analog television signal is low, 
and becomes small when high. 
[0024] The second gain control voltage (AGC2) out- 
putted from the analog processor 8 is supplied to the 
gain control voltage input terminal 1b of the digital tele- 
vision tuner 1 through a register 9. Owing to this, the 
gain of the gain control amplifier 2a of the tuning circuit 
2 is controlled when the analog television signal is re- 
ceived. 

[0025] Owing to the above construction, it the digital 
television tuner 1 receives a digital television signal, the 
second switching means 7 supplies the power supply 
voltage to the digital processor 3, and the first switching 
means 4 inputs the digital IF signal, outputted from the 
tuning circuit 2, to the digital processor 3. Then, with 
closing the opening and closing means, the first gain 
control voltage (AGC1 ) generated from the gain control 
voltage generator 3a of the digital processor 3 is sup- 
plied to the gain control amplifier 2a of the tuning circuit 
2. 

[0026] At this time, since the power supply voltage is 

not supplied to the analog processors, the second gain 
control voltage (AGC2) based on the analog television 
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signal is not generated from the gain control voltage 
generator 8a. and its level is nearly 0 votts. 
[0027] Therefore, the second gain control voltage 
(AGC2) is not superimposed on the first gain control 
voltage (AGC1), but only the first gain control voltage 
(AGC1 ) is supplied to the gain control amplifier 2a of the 
tuning circuit 2. 

[0028] On the other hand, if the digital television tuner 
1 receives an analog television signal, the second 
switching means 7 supplies the power supply voltage to 
the analog processor 8, and the first switching means 4 
inputs the analog IF signal, outputted from the tuning 
circuit 2, to the analog processor 8. Furthermore, the 
second gain control voltage (AGC2) generated from the 
gain control voltage generator 8a of the analog proces- 
sor 8 is supplied to the gain control amplifier 2a of the 
tuning circuit 2. At this time, with opening the opening 
and closing means 6, the gain control voltage generator 
3a of the digital processor 3 Is separated from the gain 
control terminal 2c of the tuning circuit 2. 
[0029] Therefore, the first gain control voltage (AGC1 ) 
is not superimposed on the second gain control voltage 
(AGC2), but only the second gain control voltage 
(AGC2) is supplied to the gain control amplifier 2a of the 
tuning circuit 2. 

[0030] In addition, if the digital television tuner 1 re- 
ceives an analog television signal the power supply 
voltage is not supplied to the digital processor 3, and 
hence the local oscillator (not shown) in the digital proc- 
essor 3 does not operate. Therefore, since the local os- 
cillation signal Is not generated, the local oscillation sig- 
nal does not interfere the operation of the analog proc- 
essor 8. 

[0031] Furthermore, if the digital television tuner re- 
ceives a digital television signal, the power supply volt- 
age is not supplied to the analog processor, but is sup- 
plied to the digital processor Moreover, if the digital tel- 
evision tuner receives an analog television signal, the 
power supply voltage is not supplied to the digital proc- 
essor, but is supplied to the analog processor added in 
the external, and hence power saving is planed. 
[0032] As described above, in the digital television 
tuner of the present invention, the first switching means 
is provided between the tuning circuit and digital proc- 
essor, and an opening and closing means is provided 
between the gain control terminal and digital processor. 
In addition, if the digital television tuner receives a digital 
television signal, not only the first switching means in- 
puts the first intermediate frequency signal, which is out- 
putted from the tuning circuit, to the digital processor, 
but also the opening and closing means supplies the first 
gain control voltage to the gain control temiinal. Further- 
more, if the digital television tuner receives an analog 
television signal, not only the first switching means leads 
the second intermediate frequency signal, outputted 
from the tuning circuit, to the output terminal of the an- 
alog intermediate frequency signal, but also the opening 
and closing means prevents the first gain control voltage 



from being supplied to the gain control terminal. If the 
digital television tuner receives an analog television sig- 
nal, the first gain control voltage is not superimposed on 
the second gain control voltage, but only the second 
5 gain control voltage is supplied to the gain control am- 
plifier of the tuning circuit, and hence there is no influ- 
ence of the first gain control voltage. 
[0033] In addition, if the digital television tuner re- 
ceives an analog television signal, the opening and clos- 
10 ing means becomes open. Therefore, even if the local 
oscillator in the digital processor operates, the local os- 
cillation signal of the digital processor is not inputted 
through a line for supplying the first gain control voltage 
to the tuning circuit. Hence, the local oscillation signal 
IS does not interfere the operation of the analog processor. 
[0034] In addition, if the digital television tuner re- 
ceives an analog television signal, the power supply 
voltage is not supplied to the digital processor. There- 
fore, since the local oscillator in the digital processor 
does not operate, a local oscillation signal is not gener- 
ated, and hence the local oscillation signal does not in- 
terfere the operation of the analog processor. 
[0035] Furthermore, in the digital television tuner of 
the present invention, the tuning circuit has the first pow- 
er supply terminal for supplying the power supply volt- 
age to the tuning circuit, the second power supply ter- 
minal for supplying the power supply voltage to the an- 
alog processor, and second switching means. If the dig- 
ital television tuner receives a digital television signal, 
the second switching means supplies the power supply 
voltage, supplied to the first power supply terminal, to 
the digital processor. Moreover, if the digital television 
tuner receives an analog television signal, not only the 
second switching means leads the power supply volt- 
age, supplied to the first power supply terminal, to the 
second power supply terminal, but also the second 
switching means prevents the power supply voltage 
from being supplied to the digital processor. Therefore, 
power saving is planed. 



Claims 

1. A digital television tuner comprising: 

a tuning circuit that has a gain control amplifier 
amplifying a television signal in a digital method 
and a television signal in an analog method, 
and a gain control terminal to which a gain con- 
trol voltage for controlling the gain of the gain 
control amplifier is inputted, and outputs a first 
intenmediate frequency signal based on the tel- 
evision signal in the digital method or a second 
Intemnediate frequency signal based on the tel- 
evision signal in the analog method; a digital 
processor outputting a first gain control voltage 
by processing the first intermediate frequency 
signal; an output terminal of an analog interme- 
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diate Irequency signal to which an analog proc- 
essor outputting a second gain control voltage 
by processing the second intermediate fre- 
quency signal is connected; and a gain control 
■ voltage input terminal which is connected to the s 
gain control terminal and receives the second 
gain control voltage from the analog processor, 
wherein first switching means is provided be- 
tween the tuning circuit and the digital proces- 
sor; wherein opening and closing means is pro- io 
vided between the gain control terminal and the 
digital processor; wherein, if the digital televi- 
sion tuner receives a television signal in the dig- 
ital method, not only the first switching means 
inputs the first intermediate frequency signal, is 
which is outputted from the tuning circuit, to the 
digital processor, but also the opening and clos- 
ing means supplies the first gain control voltage 
to the gain control terminal; and wherein, it the 
digital television tuner receives a television sig- 20 
nal in the analog method, not only the first 
switching means leads the second intermedi- 
ate frequency signal, which is outputted from 
the tuning circuit, to the output terminal of an 
annlog intermediate frequency signal, but also 2S 
the opening and closing means prevents the 
first gain control voltage from being supplied to 
the gain control terminal. 



A digital television tuner according to claim 1, 30 
wherein the digital television tuner prevents a power 
supply voltage from being supplied to the digital 
processor if the digital television tuner receives a 
television signal In the analog method. 

35 

A digital television tuner according to claim 2, 
wherein the tuning circuit has a first power supply 
terminal for supplying a power supply voltage to the 
tuning circuit, a second power supply terminal for 
supplying a power supply voltage to the analog 40 
processor, and second switching means; wherein, 
if the digital television tuner receives a television 
signal In the digital method, the second switching 
means supplies the power supply voltage, supplied 
to the first power supply temninal, to the digital proc- ^5 
essor; and wherein, if the digital television tuner re- 
ceives a television signal in the analog method, not 
only the second switching means leads the power 
supply voltage, supplied to the first power supply 
terminal, to the second power supply terminal, but so 
also the second switching means prevents the pow- 
er supply voltage from being supplied to the digital 
processor 
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(54) Digital television tuner 

(57) A first switching means (4) is provided between 
a tuning circuit (2) and a digital processor (3), and open- 
ing and closing means (6) is provided between a gain 
control tennlnal (28) and the digital processor. If a digital 
television tuner of the present invention receives a dig- 
ital television signal method, the digital television tuner 
not only makes the first switching means input a first in- 
tennedlate frequency signal, outputted from the tuning 
circuit, to the digital processor, but also makes the open- 



ing and closing means supply a first gain control voltage 
to the gain control temriinal. If this turner receives an an- 
alog television signal analog method, the digital televi- 
sion tuner not only makes the first switching means lead 
a second intermediate frequency signal, outputted from 
the tuning circuit, to an output terminal of the second 
Intermediate frequency signal, but also makes the open- 
ing and closing means prevent the first gain control volt- 
age from being supplied to the gain control terminal. 
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